people living close to the Danish and German borders, i.e. people living in southern Sweden [4, 5] . Even before the above-mentioned changes were put into effect, people in the south (76%) travelled abroad more often than did people in the north (50%) [unpublished results in the Nordic tax study]. In fact, although the number of people reporting bringing back alcohol during the last trip did not differ much between the sites (60%/55%) [unpublished results in the Nordic tax study], the volume of imported alcohol consumed differed. Individuals living in the southernmost part of Sweden (Scania) bought close to half (43%) of their alcohol (volume) abroad, whereas the corresponding proportion in northern Sweden was only 11% [6, 7] (also see table 1 ). Sixty-two percent of imported alcohol in Sweden was purchased in Denmark or Germany [6] .
The main reason for expecting alcohol consumption to increase is that the combined effect of the tax reduction and increased allowances implies a significant price reduction in southern Sweden in particular. This hypothesis is grounded in the fundamental law of economics, which links the price of a product to the demand for that product, and consequently the idea that a reduction in the price of alcohol (through a decrease in taxes) would be expected to increase alcohol consumption [8, 9] . It is also worth noting that few other changes occurred in Sweden between 2003 and 2006 with respect to alcohol prices and availability, which increases the likelihood that any conceivable changes are related to these two policy changes. The only more significant change was that beer prices decreased by about 10% during the study period.
In the Nordic countries, the magnitude of the effect of changes in alcohol availability and price has been found to vary as a function of population subgroups, e.g. demographic groups and drinking categories [9] , and this possibility will therefore be explored here. An additional and more obvious idea is that men would be more affected than women, as they consume more alcohol in general and more spirits in particular [10] . With respect to other population subgroups, however, such as age, income and educational level groups, it is more difficult to identify any clear hypothesis. Heavier drinkers are expected to be more affected than other groups, as they drink large amounts of alcohol and especially spirits, which was the beverage to which the tax change applied. Some of the people in this group may have less financial means to travel abroad to buy larger amounts at the same time, but there are also opportunities to buy alcohol from friends/neighbours and organized smugglers. Additionally, previous research [11] has suggested that policy changes often have the greatest impact on the group of heavy drinkers.
The degree to which Swedes are affected by a price change in Denmark or another foreign country has not been previously studied in any direct manner, but one study found that the Swedish currency devaluation in 1992 was linked to an increase in recorded sales, presumably reflecting a decrease in the amount of alcohol bought from abroad [5] . Another study showed that the influence of lower foreign prices decreases with increasing distance from the border [12] . Still, as already mentioned, even before the changes, people closest to the border (southern Sweden, which is part of the study site) were obtaining about half of their alcohol from a foreign country [6] . One Swiss study looked at the impact of a tax reduction on foreign spirits sold in Switzerland as well as the impact of liberalization of spirits imports [13] . Alcohol consumption was found to have increased at a 3-month follow-up, mainly among younger persons [14] . The Swiss study had many similarities with the current study, although in the present case the tax change did not actually occur in Sweden. Thus, the present study adds a new dimension by investigating how a country's alcohol consumption is affected by the combination of a tax decrease in a neighbouring country and increasing travellers' allowances in the country studied. The present study is part of the 'Nordic Tax Study' [1] , the general aim of which is to look at how increased alcohol availability, due to tax reductions and increased traveller's quotas, affects alcohol consumption and alcohol-related problems in different Nordic areas. The main approach involves repeated general population surveys in which both cross-sectional and longitudinal samples are collected for four waves [2003] [2004] [2005] [2006] . Northern Sweden was used as a quasi-experimental control area for the other three areas (Southern Sweden, Denmark and Finland). As this site used to have lower rates of shopping abroad for alcohol [2] and is also farther away from the intervention site, we could expect it to be less affected by the decrease in spirits taxes and by the possibility to bring in larger amounts of alcohol from abroad. In the first follow-up for the period 2003-2004, the expected increase in consumption was not found in southern Sweden, nor was it found in Finland and Denmark [15] . Even more unexpected was that an increase was instead found in northern Sweden, an area assumed to be unaffected by the policy changes and therefore included as control. For Finland, analyses including 2005 as well mainly confirmed the first results showing no increase in consumption [16] , as did the recent analyses of Danish data by Grittner et al. [17] (showing that consumption decreased in 2006).
The present study offers the first longer follow-up of the development in southern Sweden, covering the period [2003] [2004] [2005] [2006] . As the first findings in Mäkelä et al. [15] were quite unexpected, it was important to discover whether the same pattern also appears when two additional years are added to the follow-up period. Could it be that a rise in alcohol consumption emerges more slowly as a result of increased stockpiling in southern Sweden in the short run, which would eventually lead to an increase in actual drinking? It is further important to clarify whether the increase in consumption found in northern Sweden (the control area) was of a temporary nature or whether the same result is revealed also after two additional years. Thus, the present paper focuses on changes in alcohol consumption between 2003 and 2006 as compared to those between 2003 and 2004. The changes will be studied in different consumption groups as well as by sex, age, education and income. Although the present focus is on the successive cross-sectional samples, some analyses were carried out on panel data as well, to determine whether these results point in the same direction.
Data and Methods
A telephone survey was carried out by the national survey institute Synovate Sweden AB (previously Temo) with the help of Computer Aided Telephone Interviews (CATI). A sample of the adult Swedish population was selected before the Danish tax change during the third quarter (August-October) of 2003 using random digit dialling until 1,500 respondents were reached each month. For the purposes of the present study, respondents living in the southern and northern regions of Sweden were included. The southern area is defined by its closeness to Denmark by bridge or ferry, and the northern area, which served as control, is assumed to be unaffected by the policy changes. Because additional similar changes in taxes and travellers' allowances were taking place in Finland within the same time frame, five districts 100 km or less from the Finnish border in regions farther to the north were dropped from the analysis ( fig. 1 ). For more background details concerning the study, see Room [18] . The volume of drinking was measured using a beverage-specific quantity-frequency scale referring to the past 12 months. Trends in drinking of different classes of alcoholic beverages were tested for six classes of beverages. Five of these are sold for offpremises consumption only in government monopoly stores (Systembolaget), including 'alcopops', spirits-based premixed drinks or cider. The sixth class, class II beer, which is composed of beer with either 2.8 or 3.5% alcohol by volume, is sold in supermarkets and neighbourhood groceries.
Analyses of the total volume were performed for the total sample as well as for different subgroups, using the SAS computer software, version 9.1. For the purpose of the present paper, four age groups were established: 16-29, 30-49, 50-64 and 65-80 years. In the panel sample, age was defined by the respondent's age at the 2003 interview. Total consumption of alcohol as well as beverage-specific consumption are reported in litres of pure (100%) alcohol per year. Binge drinkers, here defined as those who report drinking, on the same occasion, alcohol equivalent to at least one bottle of wine, 5 drums (25 cl) of spirits, 4 cans of strong beer or strong cider or 6 cans of medium-strength beer at least monthly, and the highest 10% of consumers were additionally identified. The effects of the Danish tax decrease and the increase in quotas were tested in two ways. The focus will be on the comparison with later years. For cross-sectional samples, means were analysed using t tests, and for panel samples, paired t tests were used. Panel data served as control for the cross-sectional analysis. (2) Because the changes in southern Sweden could reflect general shifts in Swedish society, comparisons were also made with trends in northern Sweden, the 'control site', which should not have been affected by the intervention. Whether the difference in change between years in the crosssectional samples was significantly different in the southern site compared to the northern site was tested using regression analysis with a dummy variable for survey year. Differences in change (between years) between the two regions in the panel data were analysed using generalized estimation equation methods [19] . In these tests, the trends in northern Sweden per se should be irrelevant, but because the results are so surprising, they are taken into account in the discussion. All analyses reported for the cross-sectional samples were weighted by sex and age group using a year-and site-specific weight. The panel samples were not weighted as the main interest here was in looking at how the same individuals changed, rather than in making the group representative of the population. For more details on the present methods, see Mäkelä et al. [1] .
Results
The results do not support the hypothesis that alcohol consumption in the southern area increased more or decreased less than it did in the north; in fact there was no statistically significant evidence of an overall increase at all in the southern area, although there were several nonsignificant trends. In the Results section, non-significant trends (p 1 0.05) will not be taken into consideration or discussed, but for interested readers, these results are presented in the tables.
Year-to-Year Changes in Average Alcohol Consumption in Southern Sweden
Gender and Age. to a decrease in the youngest age group. Thus, the expected increase among men in the southern parts of Sweden was not found in the data. It also did not seem to be the case that any of the age groups were affected more by these changes than others were.
Different Socio-Economic Groups. Changes in consumption for various education and income levels are shown in table 3 . There were no significant changes in consumption in any of the educational level groups, other than a significant decrease among women with at least upper secondary school in 2005. This change did not remain in 2006 (or was not significant). For income groups, a significant decrease was observed among women with low income in 2005, but not in 2006. In 2006, only men with the highest income were found to have decreased their consumption significantly. The analyses of socioeconomic groups using two measures gave somewhat disparate results, but in general both measures pointed in the same direction and no significant increase in consumption was observed in any socio-economic group after the changes.
Heavy Drinkers. Looking more closely at those who binge drink at least monthly ( table 4 ), there was no significant increase in average volume of drinking in the southern site, nor were there any significant changes by sex. Among the younger persons (16-49 years), however, consumption decreased significantly in 2005, but the change was not found to be significant in 2006. To see whether there would be a stable result for the group of heavy drinkers when another measure of heavy consumption was used, analyses were also carried out for the group of the 10% who consumed the most. No significant increase was found in the total sample of those living in the southern site, nor were there any significant changes among men or women. During 2005, younger heavy drinkers in the south were again shown to have decreased their consumption significantly, and here as well, the change did not remain significant in 2006. Consequently, these two measures of heavy consumption gave the same picture: No changes in heavy consumption were found for the southern sample other than a temporary decrease among the youngest individuals in 2005.
Changes in Beverage Preferences. Changes in consumption of class II beer, strong beer, table wine, fortified wine, alcopops or cider and spirits are shown in table 5 . Given the reduction in Danish tax on spirits, it was assumed that spirits consumption in particular would increase in the southern region. No significant change in spirits consumption or in any other beverage type could be found in the south, however, except for a temporarily significant decrease in fortified wine and alcopops (commonly consumed by younger individuals) between 2003 and 2005. Although the major policy change entailed a decrease in the price of spirits, an increase in spirits consumption could not be confirmed.
Comparing Changes in Southern Sweden with Those in Northern Sweden
Part of the aim was also to compare the southern site with the control site in the north, as the hypothesis was that even if a significant increase in consumption in the south were not observed, there would at least be a smaller decrease in this site compared to the northern region. The expected result was not obtained. In fact, where a significant difference in the change in mean consumption was found between the two regions, it was due to a decrease in the southern region and an increase in the northern region.
Gender and Age. As seen in table 2 , men in the north were found to have changed their consumption significantly differently from those in the south between 2003 and 2006. Between these years, also the group of men aged 30-49 years changed differently in the two sites. For these two differences in change, the results by region were only significant in the northern site. Additionally, the development for men aged 16-29 years was significantly different in the regions between 2003 and 2004, but this difference did not remain significant the following years or have any ground in significant results by region.
Different Socio-Economic Groups. Only one group, men with a medium income, was shown to have changed differently in the two sites by socio-economic status ( table 3 ). Also for this difference, the significant change occurred in the north and not the south.
Heavy Drinkers. Table 4 shows that older heavy consumers (highest 10%) changed differently in southern and northern Sweden in 2004. Even if there were no significant changes within the sites, this difference was actually due to a larger increase in the south than in the north; and although the difference in change did not remain the following years, the increase was larger in the south in (2005 and) 2006 as well. Using this measure, a significant difference between the sites was also observed among the younger persons (aged 16-49 years) in 2005 and in 2006. The difference in change among the younger individuals (p ! 0.01) was observed when using the binge-drinking measure as well. Additionally, the total sample of binge drinkers in the northern sample changed their consumption significantly differently from those in the southern sample in 2006. There was no significant difference in change observed between the sites by sex.
Changes in Beverage Preferences. The people in the northern area of Sweden were not found to have changed differently than those in the south in terms of which beverage they preferred ( table 5 ). 
Trends in Northern Sweden
As mentioned earlier, the focus was not on what happened in northern Sweden, but as there were some interesting findings in this area, they will be discussed as well.
Gender and Age. As found in table 2 , alcohol consumption in the north increased compared to 2003, and this change was found to be significant in 2006. This was also true for men (p ! 0.01) and especially in the group aged 30-49 years. Among women and the other age groups, no changes were found to be significant. Different Socio-Economic Groups. As seen in table 3 , socio-economic status did not play a great role in northern Sweden. Although there were tendencies towards significant changes among men, it was only the group of men with medium income that changed (increased) significantly between 2003 and 2006. Among the women, no such change was found.
Heavy Drinkers. Increases in consumption among heavy drinkers ( table 4 ) were found among male binge drinkers (p ! 0.01) as well as among men in the group of high consumers (highest 10%) (p ! 0.01) between 2003 and 2006. For binge drinking, a significant increase (p ! 0.01) between 2003 and 2006 was additionally found among those younger than 50 years, and although nonsignificant, the results pointed in the same direction also when using the other measurement for heavy drinking, e.g. high consumers. For the total population in the north, a significant increase in consumption was observed in 2006 among the highest 10% consumers, and while not significant, results for the total group of binge drinkers also pointed in the same direction.
Changes in Beverage Preferences. Beverages preferences ( table 5 ) did not change in 2004 in the northern site, but in 2005 a significant decrease was noted for fortified wine. This change, however, did not remain in 2006. For this last year, a significant increase was noted in the consumption of (strong) beer.
Did Panel Data Support the Results from the Cross-Sectional Data?
For most groups, mean consumption in the panel (interviewed at all four measurement points) in southern Sweden (table not shown) was not shown to be significant, but pointed in the same direction as the cross-sectional samples. That is, overall consumption seemed to have decreased in the southern area between 2003 and 2006, as did consumption among men, while in the northern area consumption seemed to have increased for the total sample and for men. For women, there was no congruence between the longitudinal data and the cross- sectional samples. The results for the panel data concerning changes by age and education were in accordance with the cross-sectional data for most groups, and strengthened our confidence in the finding that there was an actual decrease in consumption in the southern region and an increase in the northern region in most population groups.
Discussion
The main aim of the present paper was to study whether the reduction in Danish spirits taxes in October 2003 and the increase in Swedish travellers' quotas in January 2004 gave rise to an increase in alcohol consumption in southern Sweden -a region in which almost half of all alcohol consumed is purchased abroad. More specifically, the study aimed at replicating the first short-term evaluation of these changes by adding two additional years to the follow-up period. Such a study was warranted, particularly because some unexpected changes were noted in Sweden between 2003 and 2004. For instance, there was no increase in consumption in southern Sweden during 2004, and consumption tended to rise in the northern region, which was assumed to be less affected by the reforms and was therefore initially regarded as a control. In the present paper too, the northern parts of Sweden served as a control area, and results from the southern region were compared to those from the northern region. Analyses were performed on cross-sectional as well as longitudinal data although the present paper focused on the cross-sectional samples.
The new study did not change the results from the earlier study. When significant results were revealed, they were always in the opposite direction from that predicted initially. As in the short-term evaluation, no signs of increasing alcohol consumption could be found in southern Sweden in the longer follow-up. Instead, the small non-significant overall increase found in 2004 had turned into a decrease in 2006. The decline applied essentially to men. Further, the results revealed that the increase in consumption in northern Sweden in 2004 was not temporary, but continued during subsequent years. On the whole, this pattern was also valid for various population segments as well as for different drinking categories.
We have no definite explanations to offer for this unexpected outcome, but will present some ideas here. One possible reason for the development in southern Sweden is that the changes only affected those who actually went abroad and not the whole population (these changes did not affect the resale of the privately imported alcohol), as was expected. More detailed analyses (not shown here), however, did not reveal a significant increase either in the consumption of spirits or in the total amount of alcohol consumed by those who had been abroad. Still, looking at travellers who brought in alcohol, there was actually a positive trend in total consumption and spirits consumption although it did not reach statistical significance. One interpretation is, thus, that there might have been an in- crease in consumption in this specific group, but that it was too small to be of significance for the whole population.
The fact that an effect of these changes demanded a trip to another country increases the importance of economic factors. Petrol prices increased drastically (+19%) between 2003 and 2006 [20] , which might lead one to expect that trips made by car would decrease. During this period, however, the number of vehicles crossing the Öre-sund bridge from the Swedish side actually increased by 53% [21] . The total number of persons crossing the bridge (by car, bus or train) increased by 38% [21] . Air passengers [22] also increased (+3%) while ferry passengers decreased (-8%) [23] . Although these statistics do not only include Swedes, they give the picture that travels to Denmark from Sweden seem to have increased during the study period. Additionally, the disposable income among Swedes has also increased heavily (+10%) [24] , which is the reason why economic changes might not be able to explain the absence of increases in alcohol consumption during this period.
Another circumstance that might be of importance is that total alcohol consumption in Sweden had increased a great deal for several years prior to 2004, with some indications that the most pronounced increase occurred in the southern regions [6] . This large increase in consumption since the mid-1990s, which does not apply to northern Sweden, may have implied that consumption had reached a point of saturation in the southern regions. The phenomenon of saturation (and explanations underlying this in relation to the Nordic Tax Study and other studies on change and stasis in consumption) has been discussed more closely by Room et al. [25] .
It may also be noted that fluctuations in alcohol consumption, like the decreases suggested to occur in southern Sweden, are not a new phenomenon. 'Long waves of alcohol consumption', a phrase originally coined by Mäkelä et al. [26] , refers to regular patterns of rise and fall found in industrial countries that cannot be explained by factors normally considered to cause consumption changes. If there is a change in long-term trends, it seems likely that it would start from areas that show heavy consumption and that have perhaps 'led' the increasing trend. At present, however, the importance of 'saturation' and 'long waves' for the recent development in southern Sweden warrants more detailed analysis before it is possible to draw any definite conclusions. Nevertheless, the data at hand suggest that the increase in consumption we find in northern Sweden and the decrease we find in the southern region may both be part of a convergence of drinking patterns in Sweden. It is, however, also worth noting that the increase in consumption in the northern region was largely driven by increasing consumption of strong beer and that this is reasonable, as beer prices decreased by 10% during the study period. This might explain some of the increase we found in the northern site, as the retail monopoly has a large share of the consumption there. However, this makes it even more puzzling that we did not find an increase in consumption in the southern region.
Naturally, the present study has several limitations. One is that the size of the samples was fairly small, increasing the risk of not revealing changes that actually did occur and of obtaining findings 'by chance', especially for subgroups of the population. On the other hand, it is not likely that this would explain the diverging regional trends, which are actually in accordance with other indicators of alcohol consumption in Sweden, indicators not based on self-reported consumption. Estimates of smuggling and travellers' imports have increased or remained stable in northern Sweden between 2003 and 2006 whereas there was a significant decline in southern Sweden [7] ( table 1 ) . Furthermore, when recorded consumption is taken into consideration, estimated total consumption has increased in northern Sweden between 2003 and 2006 whereas it has declined in southern Sweden.
Another possible limitation is that southern and northern Sweden initially had different levels of consumption, which may call into question the adequacy of using northern Sweden as a control area. Still, this cannot shed light on the fact that no increase was observed in southern Sweden, and we cannot overlook the fact that the possibilities to take advantage of the new conditions brought about by policy changes were very different between the two regions.
It is also well established that heavy drinkers are overrepresented among survey non-respondents [27] (and additionally they dropped out of the panel to a greater degree). Consequently, if these groups did increase their drinking, such an increase is not likely to have been fully captured in this type of general population survey. It will therefore be important to complement the present findings with analyses of other indicators of increased consumption, such as alcohol-related mortality and hospitalization, in order to understand what is happening in Sweden.
